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SUMMARY 
A population of the plant - parasitic  nematode Nacobus aberrans (Thorne,  1935) Thorne & Allen,  1944 from the province  of 
Cordoba,  Argentina, and naturally  associated to the weed Chenopodium  album L. is  characterized on the basis  of the analysis  of 
its  morphometric  characteristics,  and  morphology  as  determined  with the SEM. The variability  or  morphometric  characteristics 
was evaluated. The taxonornic  position  of  this  species  is  considered. 
RESUME 
Le genre Nacobbus Thorne C Allen,  1944 en  Argentine. 1. Étude d'une population de N. aberrans 
(Thorne, 1935) Thorne C Allen, 1944, parasite de Chenopodium  album L., à Rio Cuarto,  Province de Cbrdoba 
Une population du nématode phytophage Nucobbus aberrans (Thorne, 1935) Thorne & Allen, 1944 associée aux racines de 
Chenopodium album L., à Rio Cuarto (Province de Cordoba, Argentine), est décrite. Les caractéristiques morphométriques et 
morphologiques  des  femelles  immatures,  femelles  matures,  mâles  et  juveniles  de 2 e  stade  sont  analysées,  ainsi que leur  variabilité. 
La position  taxonomique  de  l'espèce  est  discutée. 
Nacobbus aberrans (Thorne, 1935) Thorne & Allen, 
1944 has  a  wide  distribution  in  the  Argentine  Republic. 
Found  in different  geographical areas, it is associated to 
cultivated as well as to noncultivated plants (Fig. 1 ; 
Tab. 1). Moreover, this species has  been  found  in 
domestic  farms  in  the provinces of Mendoza,  San  Juan, 
Salta and Jujuy (Costilla,  1985). This species - mention- 
ed for the first time parasitizing cultivated and wild 
potatoes (Costilla, de Ojeda & de Gomez, 1977) - 
represents  a  serious  problem  to  the  potato  crop.  For  this 
reason, legislation demands  that  seeds  potatoes  should 
be  free  from this  nematode.  Even  though all populations 
detected up  to  now  belong  to  the species N. aberrans, 
recent observations show that their behaviour differ 
according to their geographical location. Degrees of 
aggressiveness have been  observed  in  various  hosts 
(Costilla, 1986) as well as slight differences in soluble 
esterase level between two populations  from  the  same 
place but associated  with  different  plants  (Doucet et al., 
1986). Comparisions made among some populations 
from different regions, have shown different esterase 
phenotypes  (Doucet,  unpublished). 
Our objective was to characterize a population of 
genus Nacobbus in Argentina and make comparisons 
with  other  populations  from  Argentina  and  from  other 
countries. 
Material and methods 
The population studied was from Rio Cuarto (Rio 
Cuarto Department, Province of Cordoba), naturally 
associated to  the roots of the weed Chenopodium album 
L. Immature  females,  mature  females,  males  and juven- 
iles 02) were examined. Immature females and males 
were  extracted from soi1 by  centrifuga1 - flotation 
(Jenkins, 1964), and  mature  females were  dissected from 
root galls. The second  stage  larvae  were  hatched  from 
egg masses. Nematodes were killed and fixed in hot 
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Fig. 1. Map of continental  Argentina  with  known  distribution 
of Nacobbus aberrans. 
fixative (Netscher & Seinhorst, 1969) and  processed  to 
glycerin. Measurements were made  on specimens 
mounted  in glycerin, drawings  were  made with a  camera 
lucida. Nematodes  prepared  for  scaning electronic 
microscopy (JEOL  SM - U3) were fixed as mentioned 
above, dehydrated in an ethanol series (from 50 O/o to 
absolute) and were critical point dried in CO?. The 
specimens were coated  with  gold,  and  examined  at 
15 IW. 
Nacobbzcs aberrans 
(Thorne, 1935) Thorne & Allen, 1944 
(Figs 2-4) 
MEASUREMENTS 
Immature female 1 
Mature  fehale / see Tab.  2
Male 
DESCRIPTION 
Inmature female : On specimens killed by gentle 
heating,  habitus J - shaped or slightly  ventrally  curved. 
Body thin, elongated, with anterior end rounded or 
slightly flattened; posterior end conoid or rounded. 
Cuticule  thin (1 pm);  transverse  striation  arrow 
(1.5 pm  at  mid - body). Lateral field with four equi- 
distants lines (in one case five lines were observed) 
occupying 17 O/O - 40 Y O  of body  diameter (X  = 28; SD = 
3.7; CV = 13), not areolated except in the posterior 
region were striation is irregular; the exterior  lines 
continue close to the  end of the tail; the internal  ones 
are  generally  interrupted  at  the  proximity of the  anus; 
only one internal  line  can run  through  part of the  caudal 
region. Labial area  hemispherical, anterior  margin  trunc- 
ate, not  separated  from  the rest of the  body,  with three 
or  four annuli. SEM : rounded  labial disc over elevated 
clearly separate from the lips; submedial lip sectors 
fused, flattened,  with  borders  welded  to the  head region; 
lateral  lip  sectors  separated, slightly flattened with rec- 
tangular  or ovoid contour;  amphidial  aperture  a  regular 
slit, oral aperture ovate surrounded by six srnall pores. 
Cephalids not seen. Cephalic frarnework haxaradiate, 
well developed. Stylet straight; basal knobs rounded 
with  flattened  anterior  surface.  Dorsal  œsophageal  gland 
opening  about 3 pm  from base of stylet. Procorpus  long; 
median  bulb well marked, ovate, occupying  more  than 
the 314 of the body diameter, with prominent valve; 
isthmus of variable length; oesophageal glands nuclei 
line - up,  median (dorsal  gland)  somewhat  larger.  Nerve 
ring encircling the anterior half of the  isthmus. Excret- 
ory pore at 90 - 120 pm (x = 105 pm; SD = 7.14; 
CV = 6.82) from anterior  end.  Hemizonid ffat, at  the 
same level or a ring over the excretory pore, wide, 
equivalent to two rings. Hemizonion not seen. Vulvar 
slit situated  in a  slight  depression of the cuticule;  distal 
part of the vagina sclerotized. One anterior  genital 
branch straight,  posterior  genital branch  absent; ovary 
with oocytes in one row; the rest of genital branch 
appears undifferentiated. Tai1 conoid to more or less 
cylindrical;  extremity variable from slightly  pointed to 
stout; last  rings  thicker than  the others. SEM : the  end 
of the tail  marked  with  many  striae  wich give a  reticu- 
lated  aspect.  Phasmids  punctiform,  located  three  to 
seven  annules  posterior  to  anus  or  at 5-37 O/o (X = 22 %; 
SD = 9,22; CV = 42,79) of the tail length.  Caudalids 
not seen. 
Maturefemale :Body saccate, tapering anteriorly from 
median bulb and posteriorly from uterine region, vary- 
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Table 1 
Localisation  and  host-plants of Nacobbus abenans in  continental  Argentina 
Province Locality Geographical Altitude Host 
coordinates (111) 
References 
Balcarce  37 50 S; 58 15 W 108  potato,  tomato 
La  plata 34 55 s; 57  57 w 19  tomato Chaves  (1978); 
Chascomus 35 45 S; 57  50 W 11  tomato Chaves & Sisler,  (1980); 
Dolores 36  25 S; 57  40 W 7  tomato Chaves  (1984) 
Buenos  Aires  Mar  del  Plata38 O0 S; 57 33 W O tomato 
Necochea  38  15 S; 59 15 W 10  tomato 
Ayacucho  37 O0 S; 58  30 W 76  tomato 
Olavarria  36  45 S; 60  45 W 163 
salt  wort,  peper 
Catamarca  Valle  de  Santa  Maria  26  41 S; 66 O2 W 1950 peper Agiiero, Rojas & Vattuone, 
Cordoba Rio Cuarto  33 08 S; 64  21 W 435 Chenopodium Doucet & de  Ponce 
Santa  Fe Esp ranza  31 27 S; 60  56 W 38  tomato 
(1984) 
album L. de Leon  (1985) 
Tafi del  Valle  2652 S; 65 41 W 2 O00 Brassica sp. 
Beta sp. Costilla, de Gomez & de 
Solanzm spp. Ojeda  (1976); 
Anzaranthus sp. Costilla,  de  Ojeda & de 
Datura ferox Gomez (1977, 1978); 
Portulaca oleracea Costilla  (1985) 
Cucurbita nzaxima Duch. 
Sacchamnz  officinarum L. 
Tucuman Santa  Lucia  27 06 S; 65  31 W 440 Amaranthus sp. 
ing  in  form  according  to  the  pressure of roots tissues 
during developement. Labial area as in the immature 
female.  Stylet  with  small basal knobs.  Corpus well 
developed, barre1 shaped,  separated  from  median  bulb 
by a  constriction. Median  bulb  hemispherical,  strongly 
developed. Oesophageal glands lobed, pressed against 
the anterior  dorsal portion of intestine.  Genital branch 
long, tubular, highly convoluted,  filling  a large portion 
of the  body cavity. Germinal  zone  with oogonia attached 
radially to a  rachis;  oogonia  spherical, of an  approximate 
diameter of 16 pm;  growth  zone  and  oviduct  with 
oocytes situated  in single file. Spermatheca axial, filled 
with refringent circular spermatozoids. Uterus compos- 
ed by  three rows  of large cells. Vagina lined with thick 
cuticule. Vulva transversely located on the posterior 
portion of the  body Wall; surrounded by two cuticular 
lips slightly elevated. Tai1 short, with a conic protuber- 
ance  in its  end.  Phasmids  not  seen. 
Mule : On specimens killed by  gentle  heating, habitus 
C-shaped,  more  or less closed. Lateral field and oeso- 
phageal  region as in  the  immature female.  Labial  area 
with two to three annuli. Spicules slightly ventrally 
curved, cephalated; gubernaculum thin, anteriorly curv- 
ed, slightly projecting from cloaca. Caudal alae well 
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developed, crenate, enveloping the arcuate tail. Phas- 
mids  located  at  aproximately 50 O/O of the tail  length. 
Second - stage juveniles :On  specimens killed by gentle 
heating, habitus slightly ventrally curved. Body thin, 
with rounded anterior end and posterior end conoid. 
Cuticule  thin  (1  Pm); transverse  striation about 1 pm  at 
mid - body. Lateral field with four lines, not equidistant, 
occupying 16-33 O/o of the body diameter (X = 26; 
SD = 7.29; CV = 27.52) irregularly  crenated. The 
external  lines continue close to  the tail  end, the interna1 
ones are inerrupted at the proximity of the phasmid 
region. Labial area  hemispherical, anterior  margin  trunc- 
ate, not  separated  from  the rest of the body, with  two 
or three annuli. Cephalic framework well developed. 
SEM : rounded labial disc, slightly elevated separate 
from the lips; submedial lips fused, flattened, with 
borders  welded  to  the  head  region;  lateral  lips slightly 
marked, flattened with circular or ovoid contour;  am- 
phidial aperture a  regular dit, oral aperture ovate, 
apparently  surrounded by six small  pores.  Stylet 
straight, basal knobs  rounded with anterior face  slightly 
inclined  backwards.  Dorsal  oesophageal  gland  opening 
aproximately  2  pm  from  base of stylet. Procorpus cylin- 
drical;  median  bulb, isthmus  and  oesophageal  glands as 
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Table 2 
Measurements of Nacobbus aberrans from  Cordoba,  Argentina. 
Character Mature .fernales Immature females Males 
n 
L (mm) 
Body diam. 
a 
Oesophagus  length 
b' 
Oesophago- 
intestinal  junction 
b 
Tail  length 
C 
" 
V 
Stylet 
Stylet  cone 
MB 
Distance  between vulva 
and  anus 
Annules  between vulva 
and  anus 
Tail annules 
Spicules 
Gubernaculum 
24 
1,12 
(50,93-1,58) 
0,17; 15,17 
18 
(17.0-20.0) 
0.99;5.42 
38 
0,76 
(0,58-0,91) 
7 9 3  1 ; 10,46 
20.0 
(17.0-25.0) 
2.01;9.77 
37.92 
(24.36-48.10) 
4.23;11.17 
22 1 
(125.0-273.0) 
41.44;18.73 
3.59 
(2.23-6.68) 
0.85;23.72 
115 
9.52;8.29 
6.60 
0.66;10.12 
24 
2.29;9.63 
32.09 
3.36;11.32 
1.48 
O. 13;9.20 
92.5 
(9  1  .O-94.0) 
0.72;0.78 
20 
(17.0-22.0) 
1.21;6.05 
10 
(7.5-14.0) 
1.58;15.21 
33.46 
7.01;20.95 
30 
(24.0-35.0) 
2.87;9.66 
(17-24) 
21 
1.76;8.37 
16 
1.79;11.49 
(97.0-145.0) 
(5.29-8.19) 
(20.0-31.0) 
(23.72-41.50) 
(1.22-1.84) 
(25.17-56.80) 
( 13-20) 
42 
0,87 
(0.67-1.08) 
0.10; 12.41 
25 
(19.0-33.0) 
3.59;14.55 
35.49 
(28.3-40.8) 
2.57;7.25 
183 
20.84;11.38 
4.85 
(3.1-6.8) 
0.76;15.76 
121 
(96.0-211.0) 
16.81;13.86 
7.18 
(153.0-258.0) 
(4.2-9.7) 
1.02-14.29 
23 
(16.0-31.0) 
2.65;11.37 
37.55 
(28.8-48.7) 
4.47;11.92 
1.15 
0.35;30.44 
(0.58-1.73) 
Juoeniles 2d st. 
40 
0.33 
(0.30-0.37) 
0.01; 5.94 
(12.0-14.0) 
12.5 
0.58;4.73 
26.9 
2.13;7.91 
131 
7.09;5.40 
2.53 
O. 11 ;4.36 
87 
5.52;6.37 
3.85 
0.24;6.39 
22 
(17.0-28.0) 
2.39;10.86 
15.14 
1.78;11.81 
2.7 
(23.6-30.3) 
(1 16.0-149.0) 
(2.3-2.8) 
(78.0-96.0) 
(3.4-4.5) 
(12.0-19.7) 
(1.8-4.0) 
0.36;13.47 
22 
(18.0-25.0) 
1.29;5.75 
12 
(9.0-14.0) 
0.95;7.37 
42.41 
3.54;8.35 
(35.3-48.3) 
(10.0-16.0) 
12 
0.85;7.08 
6 
0.51;8.90 
36.8 
1.64;4.47 
(4.0-7.0) 
(33.5-42.1) 
27.5 
(21.0-32.0) 
2.52;9.16) 
7.5 
(6.0-1  1.0) 
Al1 measurements  are  in pn, except L. 
The disposition of the  measurements  corresponds to  the following  arrangement : 
arithmetic  mean 
standard  deviation;  coefficient  of  variation 
(range) 
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Fig. 2. Nucobbus aberruns. Immature female. A : anterior  region  (ventro  lateral view,  based on  SEM pictures); B : lip  region  (en 
face view,  based on SEM pictures); D : anterior  region;  E, V : oesophageal  region; F : habitus; G - H - 1 - J : tail  (lateral  view); 
U : genital  branch. Mature female. C : in toto; K : anterior  region; O : portion of  genital  branch; S : posterior  region  (lateral  view); 
T : portion of uterus; W : portion of the oogonia  showing the  rachis.  Male. L - M - N : posterior  region  (lateral  view).  Second 
- stage  juvenile. P : lip  region  (en  face  view,  based  on SEM pictures); Q : oesophageal  region; R : posterior  region  (lateral view). 
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Fig. 3. Nacobbzls abenuns. (SEM pictures). Immature female. A : anterior region (lateral view); B : anterior region (ventre laterd 
view); C : anterior  region  (en  face  view); D : cuticule  (lateral  fields, at middle  body); E : posterior  region  (dorso-lateral view); F : 
posterior  region  (ventro-lateral view). 
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Fig. 4. Nacobbus aberrans. (SEM  pictures).  Male. A - B : anterior  region  (lateral  view); C : posterior  region  (ventral  view); D : 
posterior  region  (lateral  view). Mature female. E : posterior  region  (ventral  view).  Second - stage  juveniles. F : lip  region  (en  face 
view); G. cuticule  (lateral  fields, at middle  body); H : posterior  region  (ventro-lateral view). 
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in the immature female. Excretory pore at 63-80 pm 
(;ii = 71; SD = 3.85; CV = 5.45) from anterior end. 
Hemizonid globular,  occupying  two  annules,  anterior to 
excretory  pore.  Tai1 conoid, straight or slightly  ventrally 
curved,  extremity  rounded  and  smooth.  Phasmids  punc- 
tiforme,  hardly seen, located 9-15 annules  posterior to 
anus  or  at 33-70 O/o of the tail  length. 
REMARKS 
The  genus Nacobbus represents  a well defïned  genus. 
Having been included in several families while the 
conception of these was changing : Tylenchidae  (Thorne 
& Allen, 1944;  Thorne, 1949), Heteroderidae  (Chitwood 
& Chitwood, 1950), Hoplolaimidae  (Hooper & Cairns, 
1958), Pratylenchidae (Wouts, 1973; Maggenti, 1981; 
Maggenti e t  al, 1987; Luc, 1987), Nacobbidae  (Golden, 
1971; Siddiqi, 1986) the  genus  has always been recogniz- 
ed  and  has  preserved its  identity. 
Sher  (1970)  examining  type  material of species of the 
genus Nacobbus, concluded  it  contained  only  two valid 
species : N. dorsalis Thorne & Allen, 1944 (type species) 
and N. aberrans (Thorne, 1935) Thorne & Allen, 1944. 
He  produced  good  arguments  to  consider N. batatifor- 
mis Thorne & Shuster, 1956, N. serendipiticus Franklin, 
1959  and N. serendipiticus bolivianus Lordello,  Zamith 
& Boock, 1961 as junior  synonyms of N. aberrans. These 
synonymizations have been  generally  accepted,  namely 
by Luc  (1987) in a recent revision of Pratylenchidae. 
However  Siddiqi (1986) considered  the three  latter  taxa 
as valid ones, withouth giving any  arguments  for  such 
a  decision. 
The  morphological  and  morphometric  characteristics 
of the  population  studied  here show that t h i s  population 
belongs  to  the species N. aberrans. In relation to  other 
populations,  differences were observed  in stylet length 
of mature  female  specimens  from  Nebraska  (Thorne & 
Schuster, 1956) and' in the body length (mature and 
immature females) from Balcarce, Argentina (Chaves, 
1984). As regard  the  other  measured  populations of this 
species (Thorne, 1935; Franklin, 1959; Lordello, Za- 
mith & Boock, 1961; Clark, 1967;  Sher, 1970; Costilla, 
1985; Inserra, Griffin & Anderson, 1985) the mean 
values are equivalent (Tab. 3). Few specimens were 
measured  in  many cases and  it is considered  that  the 
differences  reported do  not  seem  to  be significant and 
are  ascribed  to  the variability of the characteristics under 
consideration. 
This study shows the  morphometric limits of N. 
aberrans to  be wider than  the  ones  accepted up to  now. 
Since we examined  numerous  specimens we can infer on 
the variahility of these  morphometric  characters and its 
significance through  the analysis of their  coefficients of 
variation. The'degree of variability differs depending  on 
the characteristics involved. The least variable charac- 
teristics among immature females is ratio V (CV = 
0.78); among  males  and  mature females, stylet length 
(CV = 5.75 and CV = 5.42 respectively) whereas 
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among J2 the least variable is ratio b' (CV = 4.36). 
Except for the ratio b' and MB of immature  females 
(CV = 23.72 and CV = 20.95 respectively) and  for ratio 
c'  of males  (CV = 30.44) coefficients of variation of the 
other characters measured in the four stages under 
consideration  are lower than 20 %. Therefore  it is valid 
to  assume  that  the  above  mentioned  population  has well 
defined  characteristics and is suitable to  be  taken as a 
reference point for comparison with other Argentine 
populations  from  different  areas  and wich are  associated 
to  the  same  or  other plants. 
Regarding  the relationships of Nacobbus with other 
genera we can  make  the following comment.  Because of 
the general morphological characteristics of the larval 
stages and  immature  female,  this  genus  has  been 
considered closely related to Pratylenchus Filip'ev,  1936. 
However  there  are  considerable  differences. In Nacob- 
bus, the  oesophagus dorsally  overlaps the intestine in a 
long  distance  whereas  in Pratylenchus the  overlapping is 
ventral and short. 
SEM observations show that en face view  .of N. 
aberrans differ  greatly from Pratylenchus species. Pra- 
tylenchus shows a rather  flat  face  with  the labial area 
frequently  fused  together  and  also  fused  with  the  labial 
disc (Sher & Bell, 1975; Corbett & Clark, 1983; Luc, 
Baldwin & Bell, 1986). In N. aberrans the labial disc is 
protuberant  and is clearly separated  from  the rest  as well 
as from the lateral labial areas (Sher & Bell, 1975; 
present observations). Such pattern, which seems unique 
within  the  Tylenchina,  added  to  the  other  characteristic 
of the  oesophogeal  glands  in  relation  to  intestine,  sug- 
gest that Nacobbus and Pratylenchus are not as close as 
is believed. Fuflher  SEM observations, of the anterior 
region of the  various  genera of the  Tylenchina  should 
help clarify the relationship among  them. 
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